A historical prospective cohort study of 6630 drivers from the Canton ofGeneva was carried out to evaluate mortality and incidence of cancer in this occupation. The study population was all men (of all vocations) who held in 1949 a special licence for driving lorries, taxis, buses, or coaches and all new licence holders in the period 1949-61. Men born before 1900 and those with only an ordinary driving licence were excluded. According to the occupation registered on their licence, the 6630 drivers were distributed into three groups: (1) professional drivers (n= 1726), (2) non-professional drivers "more exposed" to exhaust gas and fumes (this group included occupations such as vehicle mechanic, policeman, road sweeper; n=-712), and (3) non-professional drivers-"less exposed," composed of all other occupations (n= 4192). The cohort was followed up from 1949 to December 1986 and the trace of 197 men
(SMR 145, 90% CI 104-198). Risk oflung cancer increased significantly with time from first exposure. Among non-professional drivers no significant excess risk was found except for lung cancer mortality among the "less exposed" group (SMR 121, 90% CI 103-140), and for incidence of lung cancer among the "more exposed" group (SIR 161,90% CI 111-227). The possible causal relation between exposure to engine exhaust emissions and the increased risk for lung cancer and for cancer of the gastrointestinal tract found among professional drivers is discussed.
Recently, the International Agency for Research on Cancer (IARC) has critically reviewed evidence for carcinogenicity of engine exhaust fumes provided by epidemiological studies, experimental studies in animals, and other relevant biological data.' In the overall evaluation it has been concluded that diesel exhaust fumes are "probably carcinogenic" to humans and petroleum exhaust fumes are "possibly carcinogenic".
The purpose of the present study was to investigate the risk of cancer among a cohort of professional and non-professional drivers from the Canton of Geneva.
Population and methods
The card index records of all vehicle licences that were valid in 1949 and all licences issued between 1949 and 1961 have been stored in the archives of the Cantonal licencing authorities in Geneva. The following categories were not considered: women drivers of all ages, and holding all categories of licence; all men born before 1900, and also men born after this date, holding only normal private driving licences. The base cohort was therefore composed of 6721 men (of all vocations) born from 1900 onwards and having obtained at least one of the following special licences: for heavy duty road goods vehicles (> 3 5 tonnes), for taxis, buses, and coaches, and for light duty road passenger vehicles (vehicles of less According to the occupation registered on their licence, the men were divided into professional and non-professional drivers (table 1) . Among the second group, a "more exposed" group was constituted on the basis of occupations (listed under table 1) presumed to be more exposed than average to exhaust gas. The "less exposed" group was composed of all other occupations, although those which may necessitate a lorry such as market gardener, butcher, carpenter-joiner, or storeman were overrepresented, as was the occupation of student. When the occupation registered was only "professional driver" without specification of the type of driving, and the driver had obtained several special licences, the following rules were used: drivers with a licence for a lorry and one or several other special licences were classified as lorry drivers; similarly those with a licence for bus or coach, and a licence for taxi or light duty road passenger vehicles were classified in the category "taxi driver or chauffeur."
The No significant increase in mortality from all causes and from the leading categories of deaths occurred among the two groups of non-professional drivers; whereas mortality from all causes, from all malignant neoplasms, and from circulatory disease was significantly in excess among professional drivers. A significant upward trend was seen for mortality from all causes and from all malignant neoplasms when going from the "less exposed" group of non-professional drivers to the group of professional drivers (table 2) .
Analysis of cause specific mortality and incidence of cancer among the two groups of non-professional drivers (not in table) showed no significantly increased risk except for lung cancer. A significant increase in lung cancer mortality among the "less exposed" group (SMR 121, 90% CI 103-140), and a significant increase in incidence oflung cancer among the "more exposed" group (standardised incidence ratio (SIR) 161, 90% CI 111-227) were found (see table 5 ). Among the non-malignant causes of death in professional drivers (table 4) only mortality from cirrhosis of the liver was significantly higher than expected. Despite a significant increase in mortality from circulatory disease, no subcategory showed a significant excess of death, especially ischaemic heart disease (SMR 104). Mortality from chronic bronchitis and emphysema was similar to that expected, and mortality from motor vehicle accidents was increased (SMR 147) but not significantly.
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TREND WITH LEVEL OF EXPOSURE
The average level of exposure to exhaust gas and fumes was very likely higher in the "more exposed" group than in the "less exposed" group of nonprofessional drivers, and highest among professional drivers. A significant trend from the least exposed to the most exposed category was seen for mortality from stomach cancer and rectal cancer, and for the incidence of stomach cancer, rectal cancer, and lung cancer (table 5). The increase found in risk of lung cancer among professional drivers (SIR = 132) based on 1021 cases, remained significant when adjusted for smoking (SIR= 114, 95% CI= 103-125). In addition to these two well conducted cohort studies, four smoking adjusted case-control studies showed a significant association between professional driving and lung cancer.' " Overall evidence from these six studies seems to indicate an occupational risk factor, although other studies were negative."4
Among Geneva professional drivers smoking was not controlled. There was, however, no significantly increased risk for ischaemic heart disease, chronic bronchitis and emphysema, and smoking related cancers, other than lung cancer (buccal cavity and pharynx, pancreas, larynx, bladder, kidney). An exception was cancer of the oesophagus, probably due mainly to the increased consumption of alcohol as discussed later.
Thus, if indeed professional drivers in the study cohort smoked more than the reference population, as do professional drivers from other countries,917 the increase in tobacco consumption was probably too limited to account for the whole increase in risk of lung cancer.
On the other hand, the similarity in the distribution of lung cancer cell types between professional drivers and the Geneva male population is neither for nor against an occupational factor. This result is consistent with those of preceding studies"' 1718 
